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SAME 

(57)Abstract: 

PURPOSE: To obtain a high output density by adopting a substance wherein ionized 
ammonium salt, alkali metal salt, or alkaline earth metal salt is dissolved into base material 
composed of a given polymer main chain and/or aprotic liquid as a solid electrolyte. 
CONSTITUTION: A solid electrolyte is obtained from a substance wherein ionized ammonium 
salt, alkali metal salt, or alkaline earth metal salt is dissolved into base material composed of 
a polymer main chain and/or aprotic liquid. The base material is composed of the polymer 
main chain having a side chain which is coupled with a polymer main chain and having a polar 
group containing no active hydrogen atom. The polymer main chain is to be an organic atom 
chain, or an inorganic-organic molecular chain, and contains a mean molecular skeleton units 
of 2500-10000 to a chain, and has a crosslinking parts of 50-800 to a chain. The polar 
aprotic liquid is an optional liquid compatible with the remaining component of the solid 
electrolyte, and has a dielectric constant of at least 20 and/or a dipole moment of 1 .5 
debyes. 
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«tttt^l-3096, & * L, < t± 2 — 10% &t*0tic 
*Sfc? ft 10 — 80% . # * U < I* 30-60% x £ 4 . 

rft 32 <& £ T l± . K*c»-5^fcffifi%r 

£ 6 . 

ftWmit — Itt *C 40 5 0 o:/JBlT0>©«*IA.tf2O 

BR y . ft & # 2 £ fT "T £ C # T £ . ^ITt 
/i/ # * y — Kco^8ffTco{a®icte^-rs*iCO-c>i 
i> c £ tt ek ft £ u t , ^ijji tz m y si ^ © # ^ »=► * 
K^far#*i,^. * y - k 4ft ^ (*mc i* # $ 
isoo~3*. #i a tfiso-30 n x ^ y & 5 . <fc y a* 
« t? it n y - K ii 3c # #i * # * u < \t u 

— ^ ;i/££ (seathing cell w a 11 ) & T/ / X 1* t& ft 

■s-efe^o, # y - k © # & ^ x t* & sg # a* & a 



U ) . r J — K k -p n X \t £ £ *S flc it . & 

u<£t>i®o>&*x\tft?ttm&* mxit-y 
t-ztt»* u<i±«. m3L\tmmm*k'&&x p> 

^^WtCit lO-500 /i CD/?* 

r ^ y *5 ^ , 

*V-KXliS«f«:&lftS*7-K ( * V — K 
/ - K Xtt 7 7 - K ftfiSl«£lU *i ^ t^t 5 t 

mfKb^fir-r-tr }V<0 u is — X 7 4 -V " "(sheathed 



- A /7 y — K (sheath cathode) ( fife ^ ) It . ft If 

mm x so * . 

^ y - K tiTSeco iiilBXSd). "t t> * 

d) &&x\t*<D&m&*^i&ft<bi5&xm& 

^S^tsru^. H tic 18 ft ft ® 8 in fc im«R«> 
f y f *K»»t«Cttfa*U^. 4ft fift «e # # 
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u — h co # g y -r x ^ ;i/ x i± >tf y x-r^x;u 
-x) r * r * # t? sr * . £©&fia«ci*$3;Ltffcr 

9 ? > (Viclan) (ICIftSl) & * 3g 0r -f =7 A y 

*£*^Mfft--*$fc**'<*> > * & *a * 
ift am U a — x tt t ;i/ 4 4 ^ ^ ^ 

(bank) 1? ft U . V^Ki&^T 3 > 5? 

— & <OH3«V - sa m 

&mm'&A"i>9Z:J&f8.zi£ftz>* -c co * & a 
tc*j^ri±3>x>^-/-fe/u^y. ltsccoiea 

> k -f v * a tt x n s . it #j -tr ;u v *> ^ -c 
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"KXttAV-Kfc. * ft ft . m 8? -T 5 *fe )V CO * 
y- KXtt7; - K K «* yfflsu-fc&ffcKgsis,* 

r^SStiii: t J; 9? a ft & « • 

C©^A(D-fe;i/Xll3 v^rv^ — V ^ i3 

t£oT;fcf5iy3K<fcfttf. J3U co IgtUT, -fe ;u 
3tli=3 yr>t-tf*58?i:^4 co "C & y -t L, 

co awd-* £ £ is l r i> a , mm&tfi/x&tiL 

#1 1» ;u /< £ X t± ft #1 3 yf>t-^ftilt^5. 

1/ v - x & %*&w<a&u&&m 

**** * &S&# * © K*Sfb b , r> v> 



##^<&S£B<Ottit;fr&#g_:&$fta. 

fl£or*«9ico^E2co3lMco — o®A^^t:<fc 
ft . ®^^^SXti^C05tSe^$rSa^^^fSi^ 

g2SSGrcDfii§^r^^»^$n^. 

ft) i/- xco^cD»JB$«?^Xt/ttS ScJ&^^'ti: 

a * «o co m t* m e> ft -6 . 

_L.SE CO#* l^8S^SI$7^-V-37it7 

;-KHt5.*^):tt. y^^Acotosrv- 

K _5£ - v /I/ X «7il/5 - — Xti 

^ ^ ^ h ^ > K7-f -t ic #i If *R 58 tc: <k y 



<0^BBT?<Z>#mK.fcy,8ta_L,*£a. 

cc^ctt±@«c«»^3tu;-t<oife)ie<4:coaE^^ 

^U■C^^'5;v^$teSB*^c»«-e^y^s # 

jtr* » i> t§ a . 35^-rft , ^ ^ a »^ r mr 

^^><bUfc«Xi±*©»fEl:!.««co5fe^«5feK 
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T $fc gg fle & ffl £ # <fc K <fc y (»^i:J:<Ji«^lX 
t± fc* fc # A/ & & $ 1** T ) * 0>S&-C*tf&<Df$&XL 

*Kffc;-r£. -^iTcoxgCc) t & ^ r & figfi 

S(c)lt-t0«J^^(ex situ)-?*?*)*.. 

?S^tt*b^ir;i/^&£;fc2&PJ§co@I#«&?©£eg 

^o^ri±Bi^* y - k & egia&K-eeoSJ&^f-e^ 

V - K co « ^ K tt , *y-K©»ttttjteffi# ( « 

Atf*y--Kttf*xi±*©5fcrefle. #a if s # 



T5R1¥1-311573 01) 
& r & ft? -? S & . if # V — Ktf&JR8B'?&& 

y-K«*t& (BB«e«J»KK-3^Twr 

i£ U fc * g ) £ ## # ± ^ , fleffiffc&SESettfrJb 
LCtiSE*4"*£&lcJ:y. CO © . BfiSt^-tiric 
£ *>' m £ U t> • 7 y - K tc o T t£ a* a* * 55: *S 3 

a . # y - k x tt (y;bttttffiffl©rtft) * ® 
Ay-Kicttffiuo^-e5fe«8»Sra9KUfccrfc < 

0S «l JK SMc «a fb b t!> & . ft&K. 

- x & ft-r . 

out?. isi#(0©^, ^ - x 4 A6-?0> £3 



fa 3» «SflE 2.5— 4 V CO «g SB tc £ . 150 
Wh/kg £ y * £ jl * y|/ * — * . 

a ) ^ frZ> -fe >u cfa h & ft * ; # ;i/ /"K * is - 

£xt±±&rtito&Slcoraco7/t/* u v - ^Sfisstc 
(W^.tfrfftJjt-^l/>**i^K) <b # 

b) &tt*<o~ioox:-c3AicttA<bL«:k*fecD 

c) mfttpomfttfrn- v > # — J* * _ hxt* 

u r *? y ; -t u r 

d ) -b yi/ ® f$ EI <fc tg m 9t co M fli PS y 

ftF^T-y — KatF*y-K*t». fl£ t£ co J£ £ & 



SCco&ia&tftSttS.tfrfv * y — K I* 

% i5 #3 1 

xf i/v^^F'>K (ED) 
is )i/ jc — -r- JU (HOGG ) / 7 'J jl/^'Ji/^'M-f^ 
aCE)Jttttfflgg flc (^^^HTt^t^i^) (Dl) COS? 

* * ji/ is zf — jo tr y £✓ ^? ;i/ jt — )u ti ^ ^ : 

0 

/ \ 

QU — ai-au -o-au -au -o-c» a -ch, -o-ch 2 

E J VandenbergCO Journal of Polymer Science 
— SA-l7^5 25 — 567K(l969)VCSS)K<7)^&tC 

> * CO Eta Al(Et ti i ^ ;U^£ $r ~t Z> ) C0 25 %m 

/ficoai^tcU. 0 tt^a L. 7K(o.5^yi//^e 
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7 ir 7 -tr h V (0.5^e ^/t;i/Et,Al)iffl«!L 

& *t £ o x:t?fSiio u . o r-e<a&#$:i5#ra# 

; HDGE(19aA) , ABG(4afi) A 1/ h JV i 
V(200Bfl)Sr, L fcfiogJB *C # ft U 400ofi 

(fc * L, TlOofi) £ * « # b & 6 t$ ftD U „ 

U& fi: 2 K?IBJT? UOt iCjJ-SS-frfc. ^CfcS&S 

0*&M<feffi*&(«=m«E & „ s * 9 j -/i/ &^*r 

* — h 9 V — y S:*g5-e SOOaCCO h )V V & J8 t> 



»Bllf 1-311573 O 2) 

=f A « £ fig ft 4§ . 
a^ft = 380,000 

lOOMHzCD NMR SfflV^TflHETcl^^^^fi 

& zmr=. : 

77.9* ;i/ % COEO 
17.5* % COHDGE 
4.6* ;i/ % CO AGE 

i ) mttmmfc(*&mm <n&<D& & ; 

jfe3B*S7^;UA<Pigt83S(P8g% 

#(D1) S: 25a A CO ** tK 7 iz h - h »J ^HCg»S tfe. 
ijf nh'J7l/ - h (CF,S0,L±) & J;S2-et# *t 

y*"*AJHC-yfcK16: 1 CO Jfc * i: U . 

f&mmK&Av . mm & mmmv t -eta * tcaiss 



J* 4 200 m CO 7 -< ;U A & K^T. 80TC"C 

mmicj > tr- jr > x&n «k y 8f:& u fc. 20t;-c 

CO0J*4t=2 X lO-'nho- ca" 1 

ii) ttttfi&figtt: ( jfe%ttf^» ) *^CQgj<Pffi 

a) 1 8 CO HTGffi^tt (Dl) & & # U 6 25aflCO 

- h £ S iD b T 16 : 1 CO & $ : U^^AJfc&fcfc. 

fct K & 2«l U , rii,$;&irgBCO*0<ftAL* B # & « 
T*Ci55 200 MCO"7w;i/Atbfc. 

1101CT- 3o#nax2^*-e;&ii&-r s ^ t c a y 
^yuA&eacK&issitfc. 

*«*(20t:) = 3.5X 10— aho-«" x 
b) H7cffi^«£(Dl)(85fiS/ffifi*) * <J * * 
A h y V U - h(13Ul/®i%)i:'<> 1 -/'f^^ 

— * V K < 2 ffi * / ®S%)iiC07-fe h - h'J** 

rcoP-r^/A5c^ 



ffl) gtt^^<Otif^:g)gA: yae^V^-^-K 
**^ntru;/*-jtf*-h$: COS© 
^co$£»Ufc3BI?87w^l/Ai^?a-p 1 — 2 ib Hg CO 

y*^25%co^'atrw'>*— iK^ — h#$&iR£*t. 
@*®i»sr(Ei.i)-(Ei.3)S: i <a#m-cmm u rc. 

x;i/7ft 3 1/ (B1.4>& (B1.5) 

(E1.6)&t/(E1.7) 
N- > 3- As tT □ y K > (E1.8)& (E1.9) 

mrKii)b)^^»cOi8£«asa^^^A&50%SS 
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(El. 10) ft 

« » 0 fc . 

(HPH)g»rairffi(icfmfi(tE) (p2.n g>g» 

* K*S/PBG35<K He(0CH a CH.)i .,-011(145.8 g ; 
4A#^fif±r$£«Ufc) fcHPLCSftOD * * V ^ O 
P 9 -< K (80nfi) t i/ > f ;i/ 7 i -/ tT U > ( 4 . 24 
Ot£«#ft##»fttf3;t fc500»CCD V =, A =3 tc 

> * V U ^&(94%«&65.0 O ft iffTSS 4 A* £30 

^kiiotSliDLfc. ££@d»4ft ft£g-ei7B#ng 

*S# L ft SB * tc|*i£ L , 2 x 200n.a 

^)^HCl(360«)Bfi7Kf^«)40nCaHCl). V> T 2 X 
200«A©£||sjC3&;r' h U 3 A10%»Sft. 8si^T2X 

200mficD # rift # v tc • 
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L . W ^ # J v ^ X (Irganox) 1010|£®<fc;#j 
(0.5*) fe&JPU. ttttcft|g|flK££«2<e&i^-ci!t 
# U # * 3aC*£<tfS& P<3 ft 2.5B$|HI, ^>y«j3fiu 

*C . HPH ft fm « T (5X10-' i 'Jy<- 

/i/ ) k & * & ^ & _l -e 230^: -e & © i, fc . jfca 

HPN/y^M^^'JU-h (AM){Ettii?gg&(ife 
jRffigffi'&tt)(D2.2)<pg ffi 

AK(Aldrich& ^ h A#) ft «I ffl ffl £ & £ T *C 

h * - I - * ^ ;i/ -> n * - 2- > jiff u 1- jl 
> (NTS) A Id rich £ A* & A # ) ft&JHmTKlsKSU. 
&JK 0PTFE&S34 1 K fl? & U . 1 M K) TIlFfiJ 

7;i/^7^ K (TBAF) (A Id rich tt) ft 2 B f!fl CaH 2 _b 

tcR?jffiu, fiEffl sir tc b t. 



£ TKTHF(lO.Oafi) # <3HTS(5.5 X 10" g ) 0) » # 
« (D2. 1) (3.0g). AH(O.llaA) TBAF 
(l«THFm?«CO 2 k fl) ft 3* 2in b . St £ ^ « ft *P 

letttcttg&aigi&ffi 

C50ppn4> 4 )VH J y^XlOlOtft&ffc&JftSSinU* 
£. fi&OJfcSfcftCOTHFti&^^tfe 50^748$ 

5 Ks r <0)£fl:U-?-4AftjeLtT4'Jl'2iB0n-?h 
^^fl = 113,000 

C0C1, # -C100MH, C0NHR ft 32 L . 
K & ft 4) # * ft I* ft ft is^tfE-tfrT . MP350HUi{fc£ 
AMiJltt t COifca^ a 9 : l-Cfc-ofc* 

i ) ga^ffi^(^gjgjg^a^^)»^<o^coHg 

^m^(*:(D2.2)(lg)$: 2 5iifl^)Tirh-h'J^ 



l.OfflS%0**^K^V!/>f;i/ j< — ?f * i/ K & SE ?8 
TLltMl/T 200 M©?-f/t/ACU£:» Z. (7) y j 

^/A«riioic-e so^p^K^^^-eiiiii^^- -5 d i: 

^TS^sS^SXlO-'mho-an- 1 (82iS^|7CD$D< 

in ^ u ^ ) . 

U X BB^«JBK(E2.1)~(E2.3) & » A: . ^ T ^ £ 
3 

BO/HDGBgaWBEdc ( & 1% fig ft 36 £ U X 

^ * * « « ft « ^ «► ) (pa ) g> g a 

AGE&#BSL, 22aa«) MDGE ft tv - £ ^f. (i 
iRfllSff : #^Jft431,000 : MDGE^E ;U % 31.1. 

^S^<|c(D3) (1 . 062 g ) t Mfr V -< A 
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-** f K (0.0244 g ) & . b £ 25«*CO 

200 m © 7 ^ ;t/ a i: L . zcD7^;i/A&nor:-c 

JU Attain fill^^lt^. 307y;UAS:8O 

tc -e 3 «p fHi sc a? ^rjD^tsi tiu y & eg & 

aitSbfcttfi^tt^-f ;UAtf)i»«4S = 20iC-C- 
fix lO^.ho-a^C&jgm 7 <B*D < b fc). 

aawiiH) ©so < u r a««M.ir(B3.i) 

~(E3.3)&*§« d/t £ It & < T <?> £l & b fc . 
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U - h)g^^SBtt:(mfl^)(D4)cQg|fi 

^ ^ > # y 3 — yi/ (27.7g)& f A/ is — jjf 
*-h(44.5g) fc&Abfc. t h 'J H x h * 

K m (l ;um ^ i nfi) 5: ^ M © ct u S&ijn u 
fc. £J$iI£'4&&flflt«tt#bfc. 150-c 

H o r 2001c b . §SS*0>ffi;&u:3B#!ffl 

;u a doo.a) k m & 5 * . # to m * # -e #hci 

(40»fi(^)7Ki^C5»HCl, 10nfl)-Cftf*b?fc^-C7K 
(3 X 60nfl) -C ft ?# b tL . 

Smfflt Sr 0*238% S -tfr . til fll & 180<C 7? 2 0$ M 

a^fl i* i36ic CD £ * *jvtp -pvpok * y 



fjt/S5fc«#ifc* y =f c 5 g) teas an uM^r 

ft* * * ? U Sl/tt (2.l7gtAldrichS, *fi*94%) 
£3sADb£. HJE5S^^ &80t:-C 3 Bf Rd »t & « # 
bfe. iaJH^feTK^^^'J/na^SOTcr^sfiT-C 1 
© £ b . #!©£iBffcj**UVK78#*iK 
21 4 K ^ & b . * HC1 -C 1 @ & n -e 7K t? H 0 ft 

frbfc. &Hgso 4 -iH,o-e«:^ $ it\ atabfc. 
200ppa(©4- >t s^^7'iy-;uttSfc<blW$:©*nb. 

i ) asanas* (4Lg^)rft^g)ikg)gg^:^ro 

HPLC^« CO 7 -fe h - h »J A/ (20nft)4 J -Ct»flg(D4) 
(Z.357g). V ^ A h U 7 U - h (0.3749g)ROt 

H^c/<>*y-<A/^-*^^ k (o.o46g) & iD&mm 

»:^Abfc. S ?R $: 8ft * & £ ^ ^ S: 



A b \ 3 . 

20 < CT*CO^fS^ = 1.3X 10-' mho -cm- 1 

(S2iS^7ctJ$n<31!Sgbfc). 
ii ) g^^^CO^f^g)SA;PC<Qfif^P 

3Jifi09i ffi)cojto<tft#b-c^S2comic^iffc 
EB«ett«-jr(E4.1) S: »fe . 

rco^^k:«k y 7^;i/A^^i5*Jftco^a tfu> 

su ^ vl fc- ^ r . -f a tr l/ v a — jK ^ — h ( i 

ff*tC7Y/l/A&®33S-tt-/2* H6*ifc7^l/Att 

-c im& -T 4 r i: vz. £ fy $ - ^ co 

&S5<0 3* IC ^tf fcS«cta»K(E4.2)-(E4.4) & & 
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± * O 'J Is - h (PDH)gfct (3g*»ia^fc) CP 

- >U 400i/ ^ ? U - h 

(0.5g ; Pa ly sciences It S) i: MPM ( D 2 . 1 ) ( 2 . 0 * ) £ 
* s< zs -y ^ ;t//-C - * * > K (0.02 g ) & £ 20nfl<3 

hplc r is h - h y k IB] b$ k ?g o *: . 

# £ 16 : 1 t L i 

K « <b £ it : (a L 8* f fc (i 8 0 *c T- 24 fl# M tT o . 

ii) ^<nm&<pmA;Pc<ntttiu 

1 iii)G9*0 < lt®ftti5?K (E5.1) 

~(E5.4)M3fc;£ix££T&ffi<Z>^K#]3*Uf-. 

(D6) 60 gig 



I 



ft 



cii 3 -si — o-si-o-si-o-si-o-si- 



I 

CH, 



I 

at 



ch, 



I 



CH, 



-0-Si-CHj 

ch, 



<D^^m<t^^(4 g ) & U< & 3£ : 

CH J CH,=CH CH X 0 (C 2 H« 0) , . « CH , 

0 <fc ( 6 ff ) & jSS* S v (lOmli) IC & ffi £ -fr 

1 mftO h /u x. > k » IK S it fc » tt) i .Oba » Jp t, 
r N , T T* 2 . 5 t# RS & fcfc $ it T 

6.218gCD^2fi£-{fc (D6) & t*0 . 62 23g<O y ^ A 
h>]7U-M0: LiM: = 20 : 1) £ a # U 6 5 
dC7"fe h- hy/U^jS#?£it£i. 5 ml! * 



U. &#J££^#riB*n5&$g£it*:. 
ii ) <MrJB«cg)««K:J:ag*rg)jg/a 

®@&iP^-e i40*c vciB^ uiia^ u o ^ -e20^ 

iS^^ 1*5.2X10"" oho. c»- l (Si&0g70>*n<?ti!l 
7 > 

flc # * -it fc . 

m) j&a*^<PM^<PgA:PC<Pttlto 

® fl? K £ it T ^ £ RS K , PC £ 22 & #| 1 ( iii ) 

*»K(E6.i)- (E6.3) & & ; 3 n 6 & ^ -c^se 



( 7 ^ ^ a m ® ^ e *u as r <& r 

5. t? & ^ e> ) . 

71/ h O >(Solartoron) 1 250/a&8tj£###f& £ ffl 

^ t^^jac^ > tr- > a & tc ^ y ing^ t, IS 
« £ & <a anc 7* -r # . ^ # r & # % j i± ® # *a « 

ACOlBflS: lOOmil&t^^fc^^cOi&lfcieiJSX 
JS K *> ^ T 3fc & 6 2 -j£ a CO 7 ^ ;i/AtC<to T ® 

aa ic ^ b r <fc ^ ph y u zo tc -e 0 © r- & 5 . 



(%) 



(El. I) 16.7 
(El. 2) 28.6 



(%) 

20 
40 



(mho. 



co ~" 1 X 10") 
1.6 (25) 
3.0 (25) 
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(El. 3) 


37. 5 


60 


5.4 (25) 


(El. 4) 


Q1 f 


H 1 




lei • O) 


AQ 1 


96 


U<90 


(Pi SI 


13.0 


15 


0,17 


VCl • # / 


44.4 


80 


0.39 


(El . 8) 


41.2 


71 


1.55 


( pi <n 


60 


150 


4 8 


f (7? 1 > 


1 fi 7 


20 


1 1 
1.1 


\C.L. 1) 


iO , O 


40 


9 1 1 
6.1*' 


(of •w 


17 <i 

o / ■ o 


fin 


1 fi 


f pi I ^ 


1 c 
1 o 


18 


1 .3 


f Pi ^ 




25 


1 8 


ttJ. o; 


11 1 




1 fi 


IH4 • l J 


11 1 




0.23 


VE4. Zj 




ou 


i 7 
i • *• 


3) 




14U 


9 ft 
Z. U 


(E4.4) 




180- 


0.48 


(E5.1) 


28.8 


40 


2.3 


(E5.2) 


33.3 


50 


3.2 


(E5.3) 


37.5 


60 


4.0 



(E5.4) 


41.2 


70 


5.2 




(E6.1) 


16.7 


20 


1.0-. 




(E6.2) 


28.6 


40 


2.3 




(E6.3) 


40.0 


66 


6.0- 


** 



• w * m ( % ) m ta l m & s ^ u t# * 



85®s/i6ft % oh5cS^*(oi)co^: y so 
fia/ffift%^H7cm^^(Di)-cfe y & u ©so® 

fi/ffift % ^MnO a |»5fe(45^fi/Slft %) t /; - 

* is^ft853sa/ma % &ft{*tis&m&&\ 

l ii)b)i:^fifit:iiiuioffi{kSitT/lS60 
/* <a 7 -< ;i/ a * v — k (ci) & f§ 
a iSfti 9 

ffKnOaSfrife (2.00g) fc*-rff>y^y^ 



(Z5g)*t><0^7GS^#(Dl)(2.25gK U f A h U 
7 U — b (0. 60g) & ^^y*/ •< ;t"< — * * 5/ K 

(o.5g)^msi[S:a«itiP98<o^i:<a^ur7>f;i/ 

Btt:a»g(E7)<Ogia 

7 t h - h U ;i/ (25g) ^ (D£7cfi n ^ (l.OOg). 
U^**AK»;:7U— h (0.22g)2* T** 1/ V << JW* 
-**^K <0.02g)(D&tt£«&W9 t^SHl** 

* o & ) • 



■e * *j , as 3 a »* m 1 1a © bb « k » o * ;i/ & j£ 

ft ft -fe Sit (CA1) fcfc ;*: £ 500 fim<?>T JV $ i^ASJ 
i|L — A h ^ > K 7 -< "V — 374**** ; rCDn 
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